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[57] ABSTRACT 

The invention relates to an anode disc for a rotary 
anode X-ray tube which consists of a rotationally-sym 
metrical body of molybdenum and a corresponding 
body of graphite. The connection zone between the two 
bodies is smaller than the inner diameter of the focal 
path. Thanks to this construction the connection zone 
between the two bodies will not be thermally over 
loaded. 

6 Claims, 1 Drawing Figure 
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ROTARY-ANODE X-RAY TUBE 

BACKGROUND OF THE INVENTION 

The invention relates to a rotary-anode X-ray tube 
comprising an anode disc having a body which com 
prises two rotationally-symmetrical, interconnected 
parts which are adjacently situtated in the direction of 
the axis of rotation, a ?rst part thereof being made of 
molybdenum or a molybdenum alloy whilst a second 
part is made of graphite, the volume of the second part 
amounting to at least one half of the volume of the ?rst 
part. 
A rotary-anode X-ray tube of this kind is known from 

DE-AS No. 21 17 956, FIG. 5, from DE-OS No. 30 13 
441 corresponding to Bristish Patent No. 2,073,945 and 
from EP-OS No. 37 956. The graphite part and the 
molybdenum part thereof are interconnected by way of 
soldering, the outer diameter of the connection zone 
corresponding to the outer diameter of the ?rst part and 
being larger than the diameter of the focal path. The 
volume of the graphite part must then amount to at least 
one half of the volume of the molybdenum part in order 
to achieve a substantially higher thermal loadability. 

SUMMARY OF THE INVENTION 

It is the object of the invention to provide'a rotary 
anode X-ray tube in which the loadability of the X-ray 
tube is increased with the same disc diameter and the 
same moment of inertia. 
To this end, an X-ray tube of the kind set forth in 

accordance with the invention is characterized in that 
an outer diameter of a connection zone between the two 
parts is smaller than an inner diameter of the focal path. 
In this embodiment of the anode disc the temperature in 
the connection zone remains comparatively low so that 
a soldered connection at this area will be less readily 
thermally overloaded than in known rotary-anode 
X-ray tubes. 
When an X-ray tube in accordance with the invention 

is subjected to a comparative high mean power, as is 
customary in computer tomography, the connection 
zone between the ?rst and the second part remains 
substantially colder than in the known X-ray tubes, but 
the ?rst part becomes hotter at the area of the focal 
path. In the case of an unfavorable choice of materials 
this could lead to detrimental deformation of this part. 
In a further embodiment in accordance with the inven 
tion such thermal deformation can be avoided in that 
the ?rst part is made of an alloy of titanium, zirconium, 
molybdenum and carbon. Such an alloy is often referred 
to as a TZM-alloy. 
The second part may in principle have a cylindrical 

shape, so that its outer diameter corresponds to the 
outer diameter of the connection zone. The dissipation 
of heat is improved in a further embodiment in accor 
dance with the invention in that the second part which 
is made of graphite has an outer diameter which is 
larger than the outer diameter of the connection zone. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in detail hereinafter 
with reference to the drawing which represents a sec 
tional view of an anode disc in a plane containing the 
axis of rotation. 

10 

20 

25 

40 

45 

55 

60 

65 

2 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The anode disc comprises a disc-shaped body 1 
which in this case is made of a so-called TZM-alloy. On 
its upper side (the side facing the cathode in an assumed 
rotary-anode X-ray tube) the rotationally-symmetrical 
body 1, having an outer diameter of, for example 120 
mm, is provided with a layer 3 of a tungsten-rhenium 
alloy, part of which (inner diameter 90 mm) forms the 
focal path. On its lower side the body 1 is provided with 
an annular recess 2a which is concentric with the axis of 
rotation 4 and whose outer diameter is smaller than the 
inner diameter of the focal path, for example, 80 mm. 
Outside this recess the lower side of the body 1 may be 
provided with a blackening layer 2B (for example, 
A1203 and TiOz) in order to improve the emission prop 
erties. In the recess 20 there is embedded the end face of 
annular graphite body 5 which has an outer diameter 
for example, 110 mm, which is much larger than the 
recess 2 at some distance from the TZM body 1 or the 
recess 2; this outer diameter may in principle also corre 
spond to the outer diameter of the TZM body 1. The 
dimensions of the body 5 in the axial direction amount 
to approximately 25 mm, whilst the corresponding di 
mensions of the TZM body 1 amount to approximately 
8 mm. 

The bodies 1 and 5 are interconnected by way of 
soldering. To this end, the body 1 is preferably posi 
tioned so that the recess 2 faces upwards. After deposi 
tion of a solder disc of the correct material, for example, 
zirconium, the graphite body 5 is arranged thereon. 
Subsequently at least the structure at the area of the 
recess 2 is heated until the two bodies 1 and 5 are me 
chanically rigidly interconnected after the softening of 
the solder ring. The connection zone thus formed corre 
sponds to the recess. 
When such a disc is subjected to a high mean continu 

ous power (more than 600 W) so that the disc tempera 
ture (at the area of the focal path) reaches approxi 
mately 1500° C., the temperature thereof will remain 
below 1200° C. due to the comparatively large distance 
between the focal path and the recess 2, so that the 
strength of the solder layer does not deteriorate. If the 
outer radius of the connection zone between the bodies 
1 and 5 were to be so large that it (or a part thereof) 
were situtated underneath the focal path like in the 
known rotary-anode X-ray tubes of the described kind, 
the temperature in the connection zone would be much 
higher; this could lead to the formation of carbides or 
even evaporation of the soldering agent, thus rendering 
the tube useless. Therefore, in such a case the mean 
power would have to be reduced so far that the temper 
ature in the connection zone does not exceed the per 
missible value (approximately 1200° C.). The tempera 
ture of the TZM body 1 at the area of the focal path 
would then also be lower, i.e. the thermal loadability 
would by no means be used completely. 
The TZM body 1 comprises a central bore 6 and the 

graphite body 5 comprises a central bore 7 whose diam 
eter is larger than that of the bore 6. The TZM body 1 
can thus be directly connected to the drive shaft (not 
shown) without the graphite body 5 being mechanically 
loaded by this connection. 
What is claimed is: 
1. A rotary-anode X-ray tube comprising an anode 

disc having a body which comprises ?rst and second 
rotationally-symmetrical, interconnected parts which 
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are adjacently situated in the direction of an axis of 

rotation, the ?rst part bearing a focal path on a surface 

extending transversely of said axis and consisting essen 
tially of molybdenum or a molybdenum alloy and the 

second part consisting essentially of graphite, the vol 
ume of the second part amounting to at least one half of 

the volume of the ?rst part, characterized in that an 

outer diameter of a connection zone between the ?rst 

and second parts is smaller than an inner diameter of the 

focal path. 
2. A rotary-anode X-ray tube as claimed in claim 1, 

characterized in that the second part has an outer diam 

eter which is larger than the outer diameter of the con 

nection zone. 
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3. A rotary-anode X-ray tube as claimed in claim 1, 

characterized in that the ?rst part consists essentially of 
titanium, zirconium, molybdenum and carbon. 

4. A rotary-anode X-ray tube as claimed in claim 1, 2 
or 3, characterized in that on a side which is remote 
from the focal path the ?rst part comprises an annular 
recess into which the second part projects. 

5. A rotary-anode X-ray tube as claimed in claim 1, 2 
or 3, characterized in that on a side which is remote 
from the focal path the ?rst part is provided, outside the 
connection zone, with a thermally emissive layer con 
sisting essentially of A1203 and TiO;. 

6. A rotary-anode as in claim 4, characterized in that 
on a side which is remote from the focal path the ?rst 
part is provided, outside the connection zone, with a 
thermally emissive layer consisting essentially of A1203 
and TiOz. 

* * * * * 


